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Thie latter : discusses the merits of a groundwater remediation

alternativa involving groundwater withdrawal using wells at the
Arkwood Inc. site in Omaha, Arkangas.

JINTRODUCTION

It is our opinion that groundwater remediation by pumping in
karstic terrains is generally not an appropriate regmedial tech-
nigue. Thig is an opinion that is generally shared by the most
respectod practitioners in the £ield of karst hydrogeology and is
consistant with EPA guidance (Refe. 1,2). The majoy reason that
this alternative 1s not viewed as practicable is| that it s
ganerally impracticable, 4if not imposeible, %o define karst
hydrology through information from wells. Without this definition

it is imposgible to evaluate tha effacts of remedilation on the
affected groundvater,
{

!

The Arkwoodgsite ias located in northwestern Arkansag, in an area
undarlain by thick seguences of sedimentary rocks, many of which
are carbona%aa. At the slte, the wurfuve unit is ths Doone
limeatone, cherty limestone that is highly susceptible to
solution achlvity. Gciuundwabley benasth ths gike rasides in the
charty clay! residuum and in the highly soluticned| zons at the
surface cf the badrook (the epikarst zone). The boupdary betwean
the residuum and epikarst zonses is gradational fyrom cherty clay to
limastone wifh aly, olay and water=filled conduite apd volds.

The deeper groundwatal (used as domestic water supplles) cccurs at
several hundred Zfaet. It is apparsmtly not in commupication with
the upper water=bearing zoned in the vicinity of thejsita,
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Eleven monitoring wells have been drilled on and immediately
adjacent to the site.

Five of these wells encountered contaminated groundwater in the

residuum/epikarst zone. A summary of the well cohpletion and -
groundwater data from tha alaven wells is presented|on Table 1. -
The total estimated flow from the five contaminated wells is 5 gpm.
the waighted average concentration of PCP from the wells le 23

mg/1.

New Cricket Spring is the only confirmed location of ¢gontamination
in off=site wells or springs. The bapaline flow from New Crickst
Spring is 15 gpm at a PCP cencentration from 1 to 2 mg/l.

{y.
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E_UNDER_CONSIDERATION

The remedial alternative that is discussed haere {s one that
involvas aextraction and treatment of groundwater fyom the five
contaminated wells on site along with water that is discharged at
the epring. Combining the water from the wells and th spring will
result in an estimated base f£low through the traatmen plant of 20
gponm with a 7 mg/l PCP concentration.

DISCUSSION

The karst in the vicinity of the site is apparently in a mature
sthge of development. That is, groundwater flow ip doninantly
through oconduits in the epikaret zona. The flop system is
analogous to flow through an intricate syatem of pipas. Since the
sysbem s hidden, ths conduit lomsations and the oonditionoc of flow
tnrcugh them ls understocd largely by lnfucwncs. What can bs suld
in the case of the site is thet the only place that has been
confirmed to repraesent a discharge of contamination of site is Neu
cricket Spring. How it gets from the site to the 4 ying is and
will remain largely 4 mattay of conjecturs.

out as Lt migrates away from the site, contamination tends to flow
to a point of discharge in a karst environment. It is therefores
consiBtent with the bshavior of this type of envirounment that all
of tha contaminated groundwater from tha site oould ldischarge at
the spring. !This means that the spring is an appropriate locationh
to collect c?ntaminatad groundwater for treatment.

The charactepistics that are desoribed abova are the reasons that
it is not generally appropriate to pump and treat groundwatar from
wells in a Xarst environment with the intention of renadlation.
While contaminated water may be enovountered in vells, thelr
relationship te the hydrogeclogic syetem can generally not be
determined without extensive dye tracing studies. Without physical

contrary to éranular agquifers, whers contamination tepds to gpread
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it is generally more cost effectiva to treat contaminated groundwa-
rer at the point(s) of natural discharge.

There are two detrimental atfects that this alternative could have
py altering flow patha in an unpredictable manner. |Collapse and
conduit blockags could result from long-term pumping from the five
walls. This could cause contaminated groundwater| to Zflow to
previously clean springs or welle in the area. The gotaential for
this happening is real hut not quantifiable. The secqnd effect is
that pumping from the wells mf-.:i stop flow in a part of the
contaminated system. After a period of time this co\ld result in
contaminants not flowing to either the spring or the ells, giving
the appuarance that the groundwales had Lewn remediateil, Aftsy the
wells are turnad off, tha aystem could equilibrate and the epring
discharge be contaminated again.

phere are potentially two positive aspects of treating groundwvater
at the five affected walla. By removing contaminants at these
jocations, contamimants that would never reach tha spring might he
vremoved. Additionally, the redmediation time could bhe|shortened by
a mare vapid rate of contaminant removal. It ie heot acticable to
evaluate the poesihility of either of these happening, nhox is it
1ikely to be able to quantify the degree to whigh elither is
cocurring during remediation.

CONCLUGION
Implemantation of this alternative may result in a more rapid andy
more complete cleanup of affectad groundwaters but the possibilie

tiag Nt this ara nat definahle. Tn 1ight nf tha added coata and
& may not be

tha potential of detrimantal affects on tha system, th
a viable alternative for groundwater remedlation.
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If you have any guestions about this or would like tn discuse it - :
further pleaae call me at (713) 621-1620. , .
Vary eruly yours, h
ROY . WBETON, INC.
Dan N. MaclLemore IIIf CPGS
Site Manager
DNM/bf :
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TABLE 1
BCRUENED PCP —
WELL ELEVATION/ SCREENED APPROXIMATE LEVELS LOCATION
NO. DEPIHK (VL) MAYERIAL HKEUDAKWS KATS HG/L S3ITE/RR
1 1164 = 1144 Residual < 1l gpm 2.3<5.7 g
24.5 = 44.5
2 1162 = 1136 } ) << 1 ¢pn <1 8
26-54
3 1154-1134 LS w/CL 2-3 gpm <1 8
30-50
4 1156~114e6 L8/CL < 1lgpm 1.4-7.9 RR
8=18
5 1156-1141 CL 2-3 gpm 12-25 RR
823
6 11301081 DAL nry 8
63~112
7  1163-1138 18 < 1 gpm 7.8 s
27-66
8 1152-1142 1S/CL < 1 gpm <1 RR
9«20
9 1154-1144 Ls/CL 2-3 gpn ND RR
5=156
10 1154-1133 CL/LS < i gpm 9-55 RR
8=19 5
i
11 1148-1138 1S << 1 gpm RR
12=-22
|
L8 = Lipestone
CL - Clay -
BOL = Dolomite
R - Rallovhd Righe =8 Way
8 - sire Araa
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